Abstract-In this paper, we use the modified decomposition method for solving the system of third-order nonlinear boundary value problems associated with obstacle problems. Some examples of system of third-order nonlinear boundary value problems are given. The comparison of the results obtained by modified decomposition method with modified variation of parameters method is also given. Results are also shown graphically that demonstrate the nature of the obstacles in particular problems. The results are very encouraging indicating the reliability and efficiency of the technique.
INTROUCTION
In recent years, much attention has been given to solve a system of third-order obstacle boundary value problems, see [1-4, 5, 6, 7] . To be more precise, we consider the following systems of third-order nonlinear boundary value problems: Most of the problems in oceanography , economics, transportation, nonlinear optimization, ocean wave engineering, fluid flow through porous media and some other branches of science and engineering are modeled by these systems, see [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] and references therein. Several techniques have been used to solve system of linear thirdorder boundary value problems associated with obstacle, contact and unilateral problems. All the above mentioned methods are proposed to solve linear system of boundary value problems associated with obstacle, contact and unilateral problems. Noor et al. [5] have proposed modified variation of parameters method for solving system of nonlinear obstacle boundary value problems of even and odd orders. Inspired and motivated by the recent research activities in this field, we consider the systems of nonlinear boundary value problems.
Adomian [12] developed a novel technique known as Adomian decomposition method for solving boundary value problems. Further Wazwaz [13] has modified this technique known as modified decomposition method. Modified decomposition method has been extensively used to solve a class of problems of diversified nature. In this paper, we again use the modified decomposition method to solve systems of thirdorder nonlinear obstacle boundary value problems. The modified decomposition method provides the rapidly convergent series solution with easily computable components. This technique makes the solution procedure simple while still maintaining the higher level of accuracy. In the present study, we implement this technique for solving systems of third-order nonlinear boundary value problems. The idea and technique of this paper may lead to novel applications of these problems in pure and applied sciences.
MODIFIED DECOMPOSITION METHOD
Consider the following differential equation:
where L is the highest-order derivative which is assumed to be invertible, R is a linear differential operator of order lesser than L , u N represents the nonlinear terms and g is the source term. Applying the inverse operator 1  L to both sides of (2) and using the given conditions, we obtain ),
where the function f represents the terms arising from integrating the source term g and by using the given conditions. In modified decomposition method [13] , the function f can be set as the sum of two partial functions namely 
.
The nonlinear operator ) (u N can be decomposed into an infinite series of polynomials given by
where n A are the so-called Adomian's polynomials. These Adominan's polynomials can be generated for various classes of nonlinearities according to the specific algorithm developed in [13] which yields
NUMERICAL RESULTS
In this section, we apply the modified decomposition method [13] for solving a system of third-order nonlinear obstacle boundary value problems. The solutions are compared with modified variation of parameters method and are also graphically represented. The results are very encouraging indicating the reliability and efficiency of the technique. 
Using the modified decomposition method [13] , we have following approximations
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Now we use boundary conditions and continuity conditions at 1 2
x  and 1 , 2
x  and we obtain system of nonlinear equations. In order to solve system of nonlinear equations, we use Newton's method. Hence we have the following values of unknown constants 
By using values of unknowns from (10) into (9), we have following analytic solution of system of second-order nonlinear boundary value problems (5)   
with boundary conditions
Using the procedure of Example 3.1, we have the following series solution after two iterations Figure 3 .2 is a graphical representation of analytical solution of system of third-order nonlinear boundary value problem (11) by using modified decomposition method
CONCLUDING REMARKS
In this paper, we have used the modified decomposition method for solving system of third-order nonlinear boundary value problems. We have considered two examples for both the systems. The comparison of the results obtained by this method are also given with modified variation of parameters method. The results are also represented graphically which demonstrate the nature of the obstacle in each problem. It is an interesting problem to compare these methods with other methods such as variational iteration methods and its various modifications.
